INTRODUCTION
Chemical equations are written in terms of specific ionic and elemental species and balance elements and charge, whereas biochemical equations are written in terms of reactants that often consist of species in equilibrium with each other and do not balance elements that are assumed fixed, such as hydrogen and magnesium at constant pH and pMg. When pH and pMg are specified, the conditional equilibrium constant K' for a biochemical reaction is written in terms of sums of species and can be used to calculate a standard Gibbs energy of reaction Δ r G' states: "When pH and pMg are specified, a whole new set of transformed thermodynamic properties come into play. These properties are different from the usual Gibbs energy G, enthalpy H, and entropy S and they are referred to as the transformed Gibbs energy G', transformed enthalpy H', transformed entropy S'." As a consequence, two categories of thermodynamics based on different concepts and different formalisms have been established: i) chemical thermodynamics that employs conventional thermodynamic quantities to deal with chemical reactions; ii) biochemical thermodynamics that employs transformed thermodynamic quantities to deal with biochemical reactions.
In his works, Alberty [2, 3] has shown how to obtain the transformed thermodynamic quantities ritten in terms of specific ionic and elemental species and balance ereas biochemical equations are written in terms of reactants that often ilibrium with each other and do not balance elements that are assumed and magnesium at constant pH and pMg. When pH and pMg are specified, m constant K' for a biochemical reaction is written in terms of sums of to calculate a standard Gibbs energy of reaction
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MgADP HPO H states: "When pH and pMg are specified, a whole new set of transformed thermodynamic properties come into play. These properties are different from the usual Gibbs energy G, enthalpy H, and entropy S and they are referred to as the transformed Gibbs energy G', transformed enthalpy H', transformed entropy S'." As a consequence, two categories of thermodynamics based on different concepts and different formalisms have been established: i) chemical thermodynamics that employs conventional thermodynamic quantities to deal with chemical reactions; ii) biochemical thermodynamics that employs transformed thermodynamic quantities to deal with biochemical reactions.
In his works, Alberty [2, 3] has shown how to obtain the transformed thermodynamic quantities Δ r G' 0 , Δ r H' 0 , and Δ r S' 0 from Δ f G 0 , Δ f H 0 , and Δ f S 0 , and of the specific chemical species. According to Alberty Δ r G and Δ r G' provide Gibbs energy of reaction of chemical and biochemical reaction, respectively. In literature numerous papers treating the thermodynamics of a variety of biochemical reactions assert that the two quantities are not the same. However, it has been shown that Δ r G = Δ r G' regardless of the reaction involved [4] . This fact has not been sufficiently divulged, and it is still not generally understood by the scientific community. It must be underlined that this equality is restricted to Gibbs energy changes and does not apply to enthalpy or entropy changes.
Moreover, it has been subsequently shown [5] that the "transformed" thermodynamic quantities can be obtained without performing any "transformation" simply balancing a chemical reaction whose reactants and products are the specific species involved in the biochemical reaction.
In a document prepared by the task group including A. Sabatini, M. Borsari, L.M. Raff, W.R. Cannon, and S. Iotti, and available online from the project webpage, the two different methods are analyzed in details. Ultimately, through this IUPAC project 2017-021-2-100, the task group plans to show that the use of these methods allows the two worlds of chemical and biochemical thermodynamics, which so far have been treated separately, can be reunified within the same thermodynamic framework.
